Background Patients with infl ammatory bowel disease (IBD) require close follow up and frequently utilize healthcare services. We aimed to identify the main reasons that prompted patient calls to gastroenterology providers and further characterize the "frequent callers".
Introduction
Patients with infl ammatory bowel diseases (IBD) experience frequent symptoms, oft en requiring regular communication with the healthcare team. IBD patients tend to have higher medical care utilization when compared to those with other gastrointestinal (GI) diseases [1] . Severity of IBD as well as psychosocial factors and the structure of the healthcare system infl uence their care-seeking behavior [2, 3] .
For many patients with chronic GI diseases the frequency of scheduled offi ce visits may be inadequate, with the development of acute symptoms or concerns triggering communication behaviors. A small group of these patients, referred to as "frequent callers", account for the majority of regular and aft er-hour clinic calls, ranging from 23-51% depending on how "frequent caller" is defi ned [4, 5] . Studies from primary care and gastroenterology clinics show that these "frequent callers" are also high utilizers of in-offi ce visits [6] . Th ese telephone calls can also predict future healthcare service utilization such as future emergency department visits and hospital admissions [5] . For IBD patients, the productivity of these patient-initiated calls in eff ecting a change in medical management has not previously been described.
Th is study aims to identify the most frequent concerns prompting patient-initiated calls to his/her healthcare provider
Patients and methods
We designed a retrospective cross-sectional study approved by the University of Miami Miller School of Medicine Institutional Review Board. We included IBD patients 18 years or older followed at the Crohn's and Colitis Center of the University of Miami (Florida, USA). Patient data were extracted from a database including patients whose index date of care in our healthcare system was between January 1, 2008 and December 31, 2012 [7] . Th e patients in this database were derived by identifying patients from our electronic medical record (EMR) with the ICD-9-CM diagnoses for Crohn's Disease and/or ulcerative colitis (555.X and/or 556.X) [7] . Only those who had at least one clinic appointment and complete electronic medical records at our center were included. Approximately two thirds of patients were excluded as they had only the index visit in our system's hospitals or clinics. All phone calls registered in the EMR during 2012 were reviewed.
Our outpatient clinic is a tertiary referral IBD center. Incoming phone calls are answered by the central GI offi ce staff between the hours of 8 am and 5 pm, and are documented in the EMR. Phone calls initiated by physicians, nurse practitioners, nutrition services, social workers and nurses to patients are recorded in a similar fashion. Phone calls dialed or received by the clinic staff or our system's answering service aft er hours (between 5 pm and 8 am) are not routinely registered.
All phone calls (incoming or outgoing) during the study period were reviewed. We collected the following data: the individuals involved on both ends of the conversation, time at which the call occurred, reason for call (e.g. GI symptoms, non-GI symptoms, medication refi ll, results requests, insurance documents, procedures and appointment issues), and outcomes of the phone call (e.g. medication changes, new laboratory orders, changes in outpatient clinic visits, and referrals for urgent care) were registered.
Predictive variables collected from the EMR included demographic variables (age, gender and ethnicity), IBD phenotype, previous surgery for IBD, medical therapies, insurance status and psychiatric co-morbidities. We included psychiatric history as previous studies suggest that patients with psychiatric disease have higher healthcare utilization [7, 8] . IBD phenotype included extra-intestinal manifestations (EIMs), perianal disease, history of surgery and surgical stoma. Patients were considered to have EIMs if they had arthritis, erythema nodosum, pyoderma gangrenosum, aphthous stomatitis and iritis/uveitis as per treating physician.
Th e most recent serologic biomarkers of infl ammation, including C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) were recorded if available in the fi rst appointment, as they refl ect infl ammatory activity in IBD [9] . ESR was considered high if greater than 12 mm/h in men, and 18 mm/h in women. CRP was considered elevated if greater than 10 mg/L. Th e primary aim was to describe the most common reasons for patient-initiated calls (12 reasons in total): medication refi lls, new symptoms, old symptoms, appointment issues, insurance issues, reporting new results, specialist referral within same healthcare system, transfer of care to other healthcare centers, new admission to our University hospital, issues arising during hospitalization (in any hospital), clarifi cations of medications, and "other". New symptoms were stratifi ed into GI or non-GI symptoms. Reporting new results was considered when the conversation mentioned new laboratory results, new imaging results or new procedurerelated reports (e.g. pathology report from colonoscopy). Th e secondary outcome was the medical decision-making prompted by the call (10 outcomes in total): new prescriptions, change in prescriptions, hospital admissions, appointment changes, referral to other specialties, requesting appointment labs, requesting imaging, requesting procedures, emergency care, and reassurance. Neither the reason for call nor the changes prompted by the call were mutually exclusive.
Patients were considered frequent callers if they were in the higher fourth quartile of phone call frequency. Th e remaining patients were considered non-frequent callers, including those who did not have any phone call recorded.
Phone calls were classifi ed in two groups depending on whether or not they resulted in a change of management. Changes in treatment included starting a new medication, changes in dose of existing medications, direct admission to the hospital, referral to a healthcare facility (emergency room, outpatient clinics or other hospitals), appointment changes, or request for imaging studies or a special procedure (surgery, endoscopy or tissue biopsy). Th ree of the authors (JEC, LD, OS) independently analyzed all phone calls recorded in the EMR.
Incoming phone calls where the caller could not be identifi ed in the EMR and outgoing calls where the patient was unavailable (but still were recorded in the EMR) were not included in the analysis. Staff or physician return of a communication initiated by the patient (and vice versa) was considered as one encounter only.
Chi-square and Student's t-test were used to test diff erences between nominal and continuous variables, respectively. Univariate logistic regression analysis tested for variables associated with frequent callers and phone calls resulting in treatment changes. Aft er reviewing all available phone calls, 10% of all patients' charts were selected randomly and were reviewed simultaneously by the three investigators collecting the data to estimate inter-observer agreement. Kappa statistic and bias index were calculated to test inter-observer agreement. Analyses were done using Stata/SE 11.2.
Results
Two hundred and twenty-fi ve patients were screened; 16 were excluded from the analysis due to incomplete EMR leaving 209 patients who met inclusion criteria. Th e median age of the group was 42 (inter-quartile range 30-58); 105 (50.2%) were male, 53 (25.5%) were Hispanic. 138 (66.0%) had Crohn's disease, sixty-nine (33.0%) ulcerative colitis, and two (0.9%) indeterminate colitis. Th e mean time between IBD diagnosis and study enrollment was 14.34±12.02 years. 117 (56%) patients had a recent ESR and 121 (58%) had a recent CRP level (measured in the fi rst visit) ( Table 1) .
526 phone calls were recorded during the year 2012. Phone calls per person ranged from 0 to 27, the upper quartile was found to be 4 or more phone calls. 312 (59.3%) were incoming patient-generated calls, 186 (35.3%) were initiated by the provider, and in 28 (5.3%) the call initiator could not be determined. Forty-eight calls (9.1%) involved the patient's caretaker (i.e. parent or spouse) instead of the patient.
33.8% called to inquire as to study results (20% blood work, 12.9% endoscopic procedures, and 3.1% imaging results), 26.9% concerning GI symptoms (9.0% new symptoms, 17.9% recurrent symptoms), 14.9% for non-GI symptoms, 15.3% for medication refi lls, 14.2% with questions regarding their medications, 7.7% related with insurance or other documentation issues, and 4.7% had clinic or imaging appointment change requests.
Over two-thirds (n=338) of phone calls occurred in the aft ernoon (12:00 to 17:00 h), and January was the month with the most phone calls recorded (Fig. 1 ).
Frequent and non-frequent callers
Ninety-two (44.4%) patients did not have any phone call recorded in their charts. 49 patients (23.4%) were considered frequent callers. Overall, only 11.9% patients were involved in 52.6% of all phone calls (Fig. 2) .
Frequent callers were more oft en women, had Crohn's disease (versus ulcerative colitis or indeterminate colitis), had a higher prevalence of anxiety, and a lower body mass index (BMI) compared to non-frequent callers. Th e number of patients who had a family member or another caretaker calling for his/her concerns was similar in both groups. Th e two markers of infl ammation (CRP and ESR) were numerically higher in the frequent callers group, but only ESR reached statistical signifi cance. Th e baseline characteristics of the frequent callers and non-frequent callers are shown in Table 1 .
Regarding IBD therapy and phenotype, ulcerative colitis and monotherapy with aminosalicylates were associated with less frequent calls [odds ratio 0. co-morbidities, medications used when enrolling in the study (except for salicylates), and history of previous surgery for IBD did not diff er between frequent and non-frequent callers (Table 2) .
Patient-initiated calls
Two-thirds of phone calls were patient-initiated. Th irtyeight (11.8%) of these calls were initiated by a family member or other caretaker. Th e main reasons for patients calling the clinic are shown in Table 3 . Reasons for calling were not exclusive and in 72 (22.3%) phone calls patients raised two, 20 (6.2%) three, 10 (3.1%) four, and 3 (0.9%) six issues to be addressed during the phone encounter.
Of these calls, 100 (32.0%) resulted in a change in medical management. 54 (16.7%) ended in the provider ordering labs, 34 (10.3%) in new prescriptions, 28 (8.7%) in an appointment change, 26 (8.1%) in medication adjustments, 7 (2.2%) ordering a procedure (colonoscopy, biopsy), 6 (1.9%) in referral to the ER, 4 (1.24%) requesting the patient to have a planned admission, and 2 (0.6%) requesting imaging studies. Twenty-fi ve incoming calls (7.7%) ended in reassurance of the patient without further intervention.
Phone calls associated with changes in management
Nearly one-third of calls (31.6%) resulted in changes in management. 85.7% of frequent callers had at least one call that prompted a therapeutic change, compared to 18.9% of nonfrequent callers (P<0.001). Origin of the phone call (patient vs. provider-initiated) was not associated with the frequency of the provider changing treatment plan (P=0.67). Th e most common changes were ordering diagnostic laboratory or imaging studies (15.4%), adding medications (12.1%), altering medication dosage/frequency (8.4%), and expediting clinic visits (8.4%).
Calling with either new GI symptoms or non-GI symptoms were strongly associated with changes in management [odds ratio 3.46 (95%CI 2.15-5.55) and 4.28 (2.57-7.11), respectively]. New GI symptoms were 1.74 times more likely than existing GI symptoms to result in a change in medical treatment. Lower BMI, presence of perianal disease, and new fi ndings via imaging were found to be signifi cantly associated with a change in management but the remaining variables were not (Table 4) .
Inter-observer agreement for the three reviewers was 77.1%, 79.3% and 80.5%; Kappa statistics of 0.34, 0.37 and 0.31 and corresponding bias indices of 0.10, 0.07 and 0.05 were calculated. Mean inter-observer agreement was 78.9%, Kappa statistic was 0.34, and mean bias index was 0.07.
Discussion
We identifi ed several epidemiologic and clinical variables of IBD patients that were associated with a high number of calls to a tertiary level GI clinic. Markers of disease activity (elevated ESR and lower BMI), the presence of EIMs, and anxiety were associated with being in the high-frequency caller category. Calling with any symptoms (either GI or non-GI) and new fi ndings with imaging studies were the features most associated with changes in medical management by phone.
In U.S. tertiary IBD centers, common reasons for calling are follow up of patients' active medical problems, refi ll requests, insurance authorizations, form completion, and record requests [5] . In this scenario, patient concerns are better addressed through triage of phone calls by offi ce staff , with the direction of most calls to clerical providers with the tools and skills needed to obtain insurance authorizations, schedule diagnostic tests, and refi ll chronic medications. Other technologies like voice-activated response systems have been shown to improve staff utilization in large volume call centers (e.g. poison control hotlines) [10] . Of all calls, less than half are due to active medical symptoms and only a small percentage result in physicians requesting new diagnostic studies or treatment changes [5] . Physicians oft en complain that responsibilities like answering phone calls and emails, insurance/billing paperwork and other documentation obligations are excessive, and compromise their time with patients [11] . Reducing the time the IBD care providers devote to phone calls can provide additional time for clinical responsibilities. Th is is particularly relevant in IBD patients who have higher healthcare utilization, require specialty medications that demand more paperwork, and are at higher risk of poly-pharmacy [12, 13] .
Our fi ndings agree with previous studies that identify IBD high-utilizers to be generally female with psychological co-morbidities [6] . Likewise, patients with Crohn's disease receiving corticosteroids that have high CRP and ESR levels have been found to be frequent callers in other tertiary clinical centers [5] . In our study, patients treated only with salicylates called less frequently than those on other treatments, a fi nding likely explained by the ready response to these medications with the mild-to-moderate phenotype of ulcerative colitis and the less severe symptoms experienced by these patients [5, 6] . Similarly, underweight (but not normal weight, overweight or obesity) was associated with higher frequency of calls, suggesting that chronically severe disease can increase the frequency of phone calls. Other variables found to be strongly associated with phone call activity in other studies are quality of life (measured by Th e Short Infl ammatory Bowel Disease Questionnaire) and chronic abdominal pain [5] . Th ese variables were not addressed in this study given our retrospective design, but should be considered when designing tools to triage outpatient phone calls.
In our population, frequent callers were more likely to be involved in a phone call that prompted a change in the management or a new order for diagnostic studies. Th is fi nding needs to be interpreted cautiously as repeated observations inherently increase the likelihood of identifying an endpoint. However, this high rate in treatment/diagnostic changes may also be explained by a higher frequency of active, symptomgenerating disease in these individuals.
South Florida is a unique environment, with a large Hispanic and Caribbean population and high rate of patient transiency due to migration patterns. Th is ethnic diversity entails diff erent cultural norms to seek health care and to communicate with healthcare providers (e.g. patients with language barriers might avoid phone consultation). We did not fi nd a diff erence between Hispanics and non-Hispanics regarding phone call frequency. A study done in California also showed that IBD healthcare utilization does not vary signifi cantly between Hispanics, non-Hispanic whites, blacks and Asians when they have similar access to care aft er adjusting for disease severity [3] . We found that one of 30 calls recorded was to request records be transferred to other medical centers in or out of state. Th e monthly trends in phone calls might be infl uenced by migratory patterns and we hypothesize that the spike of phone calls seen in January is related to the infl ux of "snowbirds" and travelers to Florida in winter [14] .
Despite the explosion of health information resources through broadcast and internet-based media, patients still rank their personal physicians as their most desired source of information (68-73% of irritable bowel syndrome patients did so in two diff erent studies) [15, 16] . Cultural norms, busy schedules and physicians' preferences determine access to direct communication [16, 17] . While patients would prefer having direct access to their physicians, this raises several concerns due not only to demands on physician time but also the lack of remuneration for services when responding to patient calls. In Australia, novel strategies are being studied to track and bill phone calls and electronic mailing, dependent on the duration of communication [18] . In our study, only a limited percentage of calls required immediate clinical decisions, and most phone calls could have been managed by support personnel, without needing assessment or billing by the physician.
Th e reason for call (new or old symptoms, in particular) was more relevant than all other patient characteristics including patient demographics, IBD phenotype (other than presence of perianal disease), nutritional or psychiatric conditions. Th ese variables can be assessed in seconds, and do not require intensive chart review by offi ce staff . Having an electronic system in place whereby a change in symptom pattern triggers an expedited offi ce visit or rapid contact with a physician extender is a desirable intervention. Appropriate triage of calls Th is study has several strengths and limitations. Even though previous studies with more statistical power have already described frequent callers, this is the fi rst study to establish what type of phone calls lead to a change in management [5] . Th is provides evidence to support initiatives to triage phone calls based on reason for call. Also, inter-observer agreement for acquisition of data points was acceptable but kappa statistic was only fair [19] . We attribute the suboptimal kappa level to the fact that reviewers were trained independently. Bias index was low suggesting that discordances were symmetrical [20, 21] . Further subgroup analyses and other statistical analyses (i.e. multivariate regression) were not performed due to the limited sample size [22] .
One of the larger limitations of this study was that call encounters not recorded in the chart would have been missed, and the frequency of these events cannot be tracked. Accordingly, there is no record of email communications between patients and their providers. Some centers discourage email communications between patients and providers given concerns for violations in privacy laws. Because of the crosssectional nature of this study, no information regarding how the disease course was aff ected by phone consultation could be reported. Also, patients' preferred method of communication with their healthcare providers should also be considered in future studies (i.e. text messages, email), as phone calls may not be the fi rst choice for a relatively young, tech-savvy population. Such alternatives might be particularly appealing for those patients who never called (44.4%) but may have had concerns or questions. Finally, this study was limited to calls done during regular working hours, which likely underestimates a subset of the population who call aft er-hours for acute events that require prompt care, diagnostic studies, and likely more ER visits and hospital admissions.
Our center cares for a signifi cant number of IBD patients, with outside-of-clinic communications by phone contributing to a large allocation of provider and ancillary resources. Th e stringent exclusion criteria we invoked in the study design requiring complete medical records consisting of more than one clinical encounter, laboratory results, and the assessment of presence/absence of all variables substantially diminished our sample size, potentially limiting the generalizability of our results. Also, our tertiary center cares for a disproportionately high percentage of patients with moderate-to-severe disease when compared to a general gastroenterology practice and the frequency of calls may not apply in the rest of the community. Our study identifi es patient characteristics that would predict the need for patient-directed communication resulting in clinical management changes outside of the traditional faceto-face clinical encounter. Tracking the nature, duration, and complexity of these calls is of utmost importance given the need to demonstrate to third-party payers the quality and quantity of diffi cult decision-making that is generated outside of the direct clinic space. Many groups have supported reimbursing these encounters, and EMRs off er the opportunity to track these events with great effi ciency [18] . Th ese data also emphasize the importance of novel technologies like mobile phone applications to assist patients with self-monitoring symptoms and communicating with healthcare providers [23] [24] [25] [26] .
In conclusion, many patient-initiated calls resulted in a change in medical management. Repeat calling by the same patient and the new onset of GI and non-GI symptoms were important factors predicting the order of diagnostic modalities or therapeutic changes in care. Triaging of calls to IBD healthcare providers for those patients more likely to require a change in management may improve health outcomes, patient satisfaction and should be considered as a quality improvement measure for GI practices.
Summary Box
What is already known:
• Patients with infl ammatory bowel disease tend to have higher medical care utilization compared to those with other gastrointestinal (GI) diseases • Frequent callers are also high utilizers of in-offi ce visits, emergency department visits, and hospital admissions • Few studies have described frequent callers and studies analyzing what type of phone calls lead to a change in disease management have been missing
What the new fi ndings are:
• Frequent callers were more commonly female, with psychological co-morbidities, had Crohn's disease, and elevated markers of infl ammation (C-reactive protein and erythrocyte sedimentation rate) • Repeated calling by the same patient and the new onset of GI and non-GI symptoms were important factors predicting the order of diagnostic modalities or therapeutic changes in care • Triaging of calls to healthcare providers for those patients more likely to require a change in management may improve health outcomes and patient satisfact ion
